Preface
The vegIMPACT program, short for 'vegetable production and marketing with impact', aims to improve vegetable production and marketing of small farmers in Indonesia. VegIMPACT contributes to increased food security and private sector development in Indonesia. The program is financed by the Dutch government and is carried out by Wageningen University and Research Centre (WUR) together with local partners and national and international companies in vegetable production and marketing. VegIMPACT carries out a range of intervention strategies, many of which focus on practical training and capacity building of farmers and other stakeholders in vegetable chains.
During program implementation we learned about the high demand in Indonesia for standard and credible horticultural information. For example, information on crop diseases and pesticides as compiled in vegIMPACT's external report no. 10 with the title 'Cara kerja dan daftar pestisida serta strategi pergilirannya pada budidaya tanaman sayuran dan palawija'. A lack of such type of standard agronomic information hampers the development of horticulture in Indonesia. Therefore, we decided to compile standard economic and agronomic information on a range of horticultural crops grown in Indonesia. It is based on information collected within vegIMPACT and its predecessor projects such as HORTIN I, HORTIN II and Train-the-Chain. The 'Handbook of vegetable production and economics in Indonesia' gives information on input prices, labour requirements, and quantified inputs and outputs of vegetable systems in terms of physical and economic units. This information is especially of interest for farmers, extension, researchers, project implementers, investors, financers, insurers and other stakeholders in horticulture. With the Handbook we contribute to making standard economic and agronomic horticultural information available and accessible to a wide range of stakeholders in Indonesia. (Spruijt and Van der Voort, 2015) was an important source of inspiration for the present Handbook but the former is built on a long tradition of systematically collecting data on agriculture in the Netherlands that is yet lacking in Indonesia. Therefore, this Handbook only contains information on a limited number of vegetable crops and spatial and temporal information on input and output prices, crop inputs and outputs were only available to a limited extent. Therefore, this first edition of the Handbook of vegetable production and economics in Indonesia is also a call for more systematic data collection at a wider scale across the different islands of Indonesia.
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General introduction
This Handbook compiles data on input prices, labour requirements, and inputs and outputs of a number of vegetable crops in physical and economic terms. Most data and information has been collected in the vegIMPACT program, which aims to improve vegetable production and marketing of small farmers in Indonesia (see: www.vegimpact.com). In addition, also suitable information that was collected in predecessor projects, i.e. HORTIN I and II, and Train the Chain, have been compiled, analysed and presented in this Handbook.
The systematically collected data and information on vegetable crops grown in Indonesia is scarce. This Handbook is a first effort to realize an independent reference guide on vegetable production in Indonesia. It is acknowledged that this Handbook with both economic and agronomic data on vegetable crops in Indonesia is yet based on a limited data set. However, systematically collected economic and agronomic data are the basis for more informed-decision making related to a range of sectors and stakeholders, including banking and finance, environment, business development, agronomic research, extension and farmers.
Indonesia with its many islands covers a huge land mass with different agro-ecological and socioeconomic conditions characterising local vegetable production. The total area with major vegetables (potato, chili, shallot, cabbage, carrot and onion) in Indonesia was about 570.000 ha in 2013 (PBS, 2014) . More than 60% of this vegetable area was on Java. The vegIMPACT program and also its predecessor project mainly focused on Java. Therefore, most data and information presented in this Handbook refer to Java. But even Java is large and conditions are not the same across the island. In this Handbook information of highland and lowland vegetable crops is presented, and to further account for spatial and temporal variation in data, price series of variable inputs (fertilizers and crop protection agents) are presented when available, and for some vegetables the gross margins under wet season and dry season conditions are presented.
Data and methods
This handbook presents key agronomic and economic data on vegetable production in Indonesia. Use of these data requires understanding how they have been collected and calculated. The economic and agronomic data presented is collected by farmers, and therefore, the shown data do not represent a 'best practice', i.e. the minimum of each production resource that is needed to allow maximum utilization of all other resources (De Wit, 1992) .
During the course of the vegIMPACT program agronomic data on potatoes and other vegetables was made available through the multi-season monitoring study, which focused on improving potato and vegetable production in Indonesia ( Van den Brink et.al., 2015 , Pronk et.al., 2017 . This agronomic data was analysed to identify options for improvements in crop performance and resource use efficiencies. In addition to the agronomic assessment, an economic assessment was included. This assessment was carried out per individual crop/farmer. The economic assessment per crop/farmer was the starting point of this handbook. The regions, crops, seasons and other relevant data and detailed information are available in vegIMPACT reports (Van den Brink et.al., 2015 , Pronk et.al., 2017 , De Putter et.al., 2013 , De Putter et.al., 2014 . KWIN was a reference source for this Handbook (Spruijt and Van der Voort, 2015) . The KWIN is made up out of two main parts, first general economic data and second crop gross margins. In this Handbook, Chapter 2 presents average economic data, such as prices of fertilizer, crop protection, labour requirements and land prices. The prices of most used fertilizers and crop protection agents in vegetables are available from above mentioned studies of the vegIMPACT program. Because the use of fertilizers and crop protection agents differs among farmers only the fertilizers and crop protection products used by farmers in multiple years are presented in Chapter 2. The used crop protection products are alphabetically ordered according to their active ingredient name. The prices are expressed per unit commercial product (gram, ml, l, etc.) in which they are sold at retail shops.
The labour requirements in crop production depend among others on the agro-ecological conditions (e.g. soil type, terrain characteristics, crop type and variety, planting density), skills and attitude of farmers and labourers, and on the local production situation (i.e. level of mechanization, input use) and associated yield level, which is not specified as the data are averages from different farmers. Hence, the presented data on labour requirements need to be used with care. The labour requirements of crops are specified per major field operation, i.e. land preparation, sowing/planting, fertilization, crop protection, crop maintenance, irrigation, weeding and harvest. Furthermore, we distinguish labour requirement as recorded by farmers according to gender because labour wages usually differ between men and women, which affects the financial cost-benefit calculations. Some operations are predominantly carried out by women, while others more by men.
The second part of this handbook are the gross margins of different crops for Indonesia. Chapter 3 presents the calculated gross margins of a number of crops. A gross margin of a crop is defined as the total average financial output minus the variable input costs, including the costs for hired labour. The output comprises the market value of the crop including the production retained at the farm. The inputs and outputs of the gross margin calculations are further discussed and described in Chapter 3. The inputs, outputs and gross margins of crops are expressed per hectare. The gross margin is not the same as profit, because no fixed costs and overhead costs are taken in account. The given average gross margins can be considered as a reference value, and do not represent the economic performance of an actual individual farmer.
Variable costs

Introduction
To generate reference data for economic modelling and calculation on vegetable production in Indonesia the prices, characteristics and nutrient content of different fertilizer types, prices of crop protection agents and the labour requirements for different field operations are presented in this Chapter. The use of these inputs varies significantly among farmer and crop. These price data have also been used in the calculation of the gross margins. All prices are expressed in Indonesian Rupiah (IDR). These general data on variable costs is a starting point for the ex-ante economic evaluation of alternative production methods.
Fertilization
Following fertilizers are the most used fertilizer types in potato and other vegetables at Java, Indonesia. The shown price data are average prices based on observed prices in 2013 and 2014. 
Crop protection
The price per crop protection agent is given in Indonesian Rupiah (IDR) per unit (ml or grams). The data are not listed according brand names of crop production products but instead by the active ingredient of the products. However, aid materials are listed by their brand names. 
Labour requirements
The labour requirements of field operations in potato are shown per gender and for different years because several years of data were available. The subdivision according gender is important as wages of male and female field workers often differ, which affects the labour costs. In our data collection we observed average wages for men of IDR 8,000 per hour and for woman of IDR 4,600 per hour. The total share provides the distribution of labour carried out by male and female workers. In addition, the share per operation is given as percentage of the total labour. These shares per operations do not necessarily sum up to 100% because multiple data sources have been used. The number of farmers used for calculating the labour requirement is the same as used for calculating the gross margins of crops (Chapter 3). 
Potatoes
Gross margins 3.1 Principles of the gross margin calculations General
The gross margins of crops in this Handbook are based registered farmers' data within the vegIMPACT program (e.g. Van den Brink et.al., 2015 , Pronk et.al., 2017 , De Putter et.al., 2013 , De Putter et.al., 2014 . The number of farmers differs per crop, which is indicated with (n) at the top of each gross margin calculation. The gross margins are expressed per hectare. The average field size is in most cases less than one hectare. The averages field size on which the gross margin is based indicated at the top of each calculation.
The gross margin is an average value, but varies considerably in practice. In order to provide an indication of this variation the median, lowest and highest values are provided.
The share of input costs in the total production costs is provided to indicate the importance of input costs in the total production costs.
In addition, the costs per kilogram product is calculated based on the yield and the total variable costs. This cost price provides an indication of the market price needed to cover all costs.
The production factors and crop income which determine the crop gross margin are described in detail in the following (all prices are in Indonesian Rupiah).
Crop income (1.)
Crop income is a combination of the physical/harvestable yield and the price of the products sold.
Specific for potatoes is that the yield is graded into different qualities/classes/grades. The most common marketable grades are A, B and C, each with a different price. Other grades include seed potatoes, damaged and rotten potatoes. The share of the total of grade A, B and C yield are expressed as a percentage of the total yield.
Specific for shallot is that the yield is based on a smaller number of farmers than the total income: Various farmers sell their 'field' and not the amount of product to a trader. Hence, these farmers have a crop income, but the actual yield is not known. This is expressed in the number of records used for yield.
Seed / rootstock (2.)
For all crops the amount of seed or rootstock used is provided, including the total costs.
Fertilization (3.)
The recorded data on fertilization showed a wide variety of fertilizer products with different prices used by farmers. Therefore, the fertilization costs are calculated as an average input cost. To provide agronomic insight in the fertilization per crop, the total amount of N (nitrogen), P2O5 (phosphate) and K2O (potassium) has been calculated based on the nutrient content of the used fertilizers and the amount applied per crop.
Crop protection (4.)
Similar to fertilization, the number of crop protection products used is large and diverse. For crop protection a similar approach is used as for fertilizers. The costs of fungicides, herbicides, insecticides and other crop protection agents are provided. Because crop protection agents can have different forms (solid and liquid forms) the amount of crop agents can vary depending on the formulation of the product. The other group crop protection includes, for example, adjuvants to improve operation and effect of the applied crop protection agent.
Energy (5.)
The energy costs include the costs for gasoline for motorised knapsack sprayers and vehicles to transport produce, fertilizer, manure, etc.
Other materials and substances (6.)
All other production materials and substances used are included. The main materials are bamboo sticks, rope and mulch.
Labour requirements (7.)
The labour requirements and costs are based on all field operations in a given crop. The labour requirements include the labour provided by the farmer and him/her family and hired labour. The amount of hired labour differs per crop area and is primarily dependent on farm size. Bigger farms have more hired labour. Therefore, the amount of labour and the labour costs are not comparable. Labour requirements for post-harvest operations are not included. Contracted labour is not taken into account. This applies for example for ridging, which is done for multiple successive crops.
Total variable costs (8.)
The total variable costs are the sum of the costs for the production factors 2 to 8.
Gross margin (9.)
The gross margin is calculated based on the average total income minus the total variable costs. Costs of seed 2,300,000 2,300,000 1,600,000 3,000,000 
Potatoes
Other materials and substances 0%
Costs other materials and substances 0 0 0 0 
Labour costs 85%
